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The red surface aea or roughness of a surfaceis a
useful indication of the form or morphology of a metal
eledrodepaosit and is often employed in the studies of the
effects of bath addtives and in monitoring the
performance of the plating keth. Some of the more
sophisticated techniques for determining red surface aea
e.g. STM and AFM, are relatively expensive, not always
suitable to a production environment and probably have
difficulty accessing and acarrately monitoring the internal
surfaces of relatively rough surfaces. Coulometric
tedhniques, based on the use of cyclic voltammetry, are
much chegper and more mnvenient to operate and are
well established in the noble metal eledrochemistry area
(2). The use of this approach to monitor the roughness of
copper eledrodeposits, and to investigate how this
roughnessis influenced by the presence of bath additives
such as thioureg will be described.

It is now well established (2) that copper produced by
eledrodepasition is not the cnventional metal but an
adive, metastable state of copper. It is generally accepted
that adive states are highly defedive, i.e. they contain an
unusually high density of extended vacancies, grain
boundaries and minute grains. The adivities of such states
also tend to decay with time (this again has been observed
(2) with electrodeposited copper). The influence of bath
additives is usually explained in terms of the dfed of
adsorption of such spedes at the metal eledrode surface
This may well be valid; however, a more important eff ect
may be the asorption d the alditive on the freshly
creged, nascent, copper nuclei. Such adsorption is
assumed to inhibit the growth of the nuclei, increase the
overpatential for a given plating rate and yield an initially
highly adive wpper layer. Evidence to suppat these
assumptions will be presented.
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Cyclic voltammogram (0.1-0.64 V, 5 mVs™) for
eledrodeposited copper (on agold wire dedrode)
in 1.0 mol dm® NaOH at 60 °C. The @mpper was
deposited at ambient temperature from a stirred
solution of composition (a) 2.2 mol dm™ H,SO,,
0.25 mol dm® CuS0,5H,0, 0 ppm thiourea
Qci= 83 mC cm? (b) 2.2 mol dm™ H,SO,, 0.25
mol dm® CuS0,.5H,0, 100 ppn thioureg Qc,=
203 mC cm? the increased C1 charge in (b)
refleds the greaer surface aea or roughness of
the depasit formed in the presence of thiourea



